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DYNAM@®TIVE Demand for Renewables
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DYNAM@®TIVE .
® BioTherm Process
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DYNAM®TIVE . .
® BioTherm Characteristics

Low Capital and Operating Cost
High BioOil Quality

High BioQil Yield

Low Scale Up Risk

Feedstock Flexibility

v Vv V VvV VY VY

Waste Free Process




DYNAM®TIVE L .
® BioOil vs. Fossil Fuels

» Considered CO,/ GHG neutral

» No SO, emissions

» Low NO, emissions

» Accessible and abundant renewable reserves

» Local production from biomass residue/waste




DYNAM@TIVE Deployment Options

Production:
» Stand Alone (least complex)
» Integrated (improved efficiency)

Applications:
» Coupled (best economy)
» De-Coupled (high flexibility)




DYNAM@TIVE BioOil Applications

STAGE 4: Chemical Refining
Derivative Products

High

STAGE 3: Transportation Fuels
Value Blends, Syngas, Fuel Cells
Added

STAGE 2: Power Generation: Turbines, Diesels
Small Scale Industrial, Remote Areas

Low STAGE 1: Industrial Fuels:Boilers, Kilns, Furnaces

Forest Industry, District Heating.




DYNAM@TIVE Biomass Refinery

DynaMotive / RTI Biomass Refinery Concept
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DYNAM®TIVE Commefc:/allzatlon
Critical Elements

Strategy:
» Technology Development
» Applications

» Markets




DYNAM@TIVE Technology Development

PHASE 1

Proof
Of Concept
(Bench)

1994/97

COMPLETED

1994/97 1998/00 2001 2002 2003 2004

—




DYNAM@TIVE 10 Tonne Per Day P/lot Plant




DYNAM@®TIVE o . .
Commercialization Timelines

PHASE 1 PHASE 5
Proof
Of Concept 200/400TPD
(Bench) 1st Commerc’l
1994/97 2003/04
COMPLETED PLANNING

1994/97 1998/00 2001 2002 2003 2004

—




DYNAM®TIVE The DynaMotive Team

POWER
GENERATION

ONTARIOD




DYNAM®TIVE " gin0il Combustion Programs

» Gas Turbines (Orenda)

> Slow/Med Speed Diesels (Discussions)

» Direct Fired Applications

« Burner Nozzle Development (NRCan)
* Lumber Dry Kilns (Canfor, Megatherm)
« Pulp Mill Lime Kilns (UBC, PTTel, Canfor)

» BioOil Co-Firing with Fossils (TBD)




DYNAM@®TIVE Other BioOil Programs

» Blends / Emulsions (NRCan, Univ. of Florence)
» Synthetic fuels / Upgrading (RTI)
» Adhesives (Discussions)

» Specialty Chemicals (RTI, DOE)




DYNAM®TIVE (por De velopment Programs

» Briquettes (Leading US Manufacturer)

» Activated Carbon (RTI)

» Direct Combustion (Various Burner Co’s)




Funding Support

DYNAM@OTIVE
Canada

Federal Government ~
» Technology Partnerships Canada
» Natural Resources Canada
» Industrial Research Assistance Program

BC Provincial Government
» FEthanol BC
» Ministry of Employment




Funding Support

DYNAM@OTIVE ,
International

European Union
» UK Department of Trade and Industry $7 M
» European Union THERMIE Grant

United States
» DOE (BioOil Power Gen. Paper Study) $50k




DYNAM®TIVE .
¢ Value Chain and Partners

Green Energy
eDiesels
eGas Turbines
eBoilers

(TR 4

im ==

it 1 [ | 1| [ 1))

=1

, Green Chemicals
eResins/Fertilizers
esAmmonia
eOxo-alcohols

Partners
Canfor DynaMotive BC Rail Orenda Forest Cos
Cosan Tecna Omni Trax NRCan OPG
PTTel UMA UBC Public Utilities
Bruks-Klockner

Rotch (Structured Financing)




DYNAM®@TIVE Green Fuels to the World
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DYNAM®TIVE DynaMotive Canada
Business Model Overview ($CAD)

$5-9/GJ

EUROPE
$5-6 /GJ

Diesel - $20-30 /GJ
LFO - $7-27 /GJ

JAPAN
Diesel - $18-22 /GJ

LFO - $8-10 /G \
NG - $14-16/GJ




DYNAM®TIVE Canada’s Biomass R_eser\_/es
Sawmill Residue

Total Mill Residue Production:
18 million tonnes/year

12 million tpy co
Markets: MDF, c
Value of US$3 —

on tpy surplus
. Incineration, landfill
of US$ 3 —6 /tonne)




DYNAM®TIVE Canada’s Biomass Reser\_/es
BC / Alberta Surplus Wood Residue

BC Alta Total Alberta
Mills 80 20 100 . ®
Production 7.7 1.6 9.3 mil. tpy High Level

Surplus 21 0.9 3.0 mil. tpy

Chetwynd\.
/
T Grande Prairie
Houston ) Prince Edmonton
[ )
Legend George

o 50,000 tpy
@) 100,000 tpy Kamloops

© 250,000 tpy O
. 500,000 tpy ./Ne'SO"

\/ancouver




DYNAM@®TIVE Canadian Forest Industry

» Application: Substitute for NG in pulp mills/sawmills
» Feedstock: Forest residue

» Market Size: US $ 200 - 320 M/yr (equiv. to 40 plants)
> Value: US $ 5 - 8 M/yr per plant

» Initial Project: Canfor (Prince George) / 200 tpd Plant




DYNAM@®TIVE Green Power Generation

» Application: BioOil fuelled green electricity

» Feedstock: Energy crops and forest residues

» Market Size: Contracted 69 MW BioOil Focused PPA’s
» Value: NFFO PPA revenue $ 800 M (15 years)

» Initial Project: 100 tpd BioOil plant and 2.5MW gas turbine
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DYNAM@TIVE DynaMotive Revenue Model

DynaMotive revenues from:
» Licensing Fees
» Royalty Streams

» Engineering Services




DYNAMG@TIVE BioOil Project Summary

» Facility Scale 400 tons / day

» Energy Production 1.6 million MBTU /yr
» GHG Credit Potential 80,000 tons CO2e /yr
» Feedstock Required 135,000 dry tons /yr
» Capital Cost $11 - $13 million

» Employment 20 - 25 direct

20 - 30 indirect




DYNAM@TIVE

BioOil Production Cost
US Plant

$10.00 $1.50
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BioQil Production Cost vs. Plant Scale and Feedstock Cost

Plant Scale (tons / day)

« All capital and operating costs including 20% ROI
» Excludes char revenue offset (5 — 8 cents/USG)
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DYNAM@TIVE Benefits Summary

» Energy security (Nationally / State / Company)

» Ecologically sound renewable energy supply

» Value from low/negative cost feedstocks

» Creation of a new industry (new employment)

» Community development / diversification
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BYNAMSTIVE Moving Forward

» Level Playing Field (Taxes, Legislation)
» Market Validation Programs

» Industry Association

» R&D Funding

» “Gap” Funding
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